ABSTRACT: The aim of this longitudinal study was to investigate the effect of a set of factors from multiple levels of influence: infant temperament, infant regulatory behavior, and maternal sensitivity on infant's attachment. Our sample consisted of 48 infants born prematurely and their mothers. At 1 and 3 months of age, mothers described their infants' behavior using the Escala de Temperamento do Bebé. At 3 months of age, infants' capacity to regulate stress was evaluated during Tronick's Face-to-Face Still-Face (FFSF) paradigm. At 9 months of age, mothers' sensitivity was evaluated during free play using the CARE-Index. At 12 months of age, infants' attachment security was assessed during Ainsworth's Strange Situation. A total of 16 infants were classified as securely attached, 17 as insecure-avoidant, and 15 as insecure-resistant. Mothers of securely attached infants were more likely than mothers of insecure infants to describe their infants as less difficult and to be more sensitive to their infants in free play. In turn, secure infants exhibited more positive responses during the Still-Face. Infants classified as insecureavoidant were more likely to self-comfort during the Still-Face and had mothers who were more controlling during free play. Insecure-resistant exhibited higher levels of negative arousal during the Still-Face and had mothers who were more unresponsive in free play. These findings show that attachment quality is influenced by multiple factors, including infant temperament, coping behavior, and maternal sensitivity.
INTRODUCTION
Infants born prematurely are at risk for attachment problems. [1] [2] [3] Classical attachment theory postulates that maternal sensitivity is a primary factor in determining the quality of the attachment relationship. 4 However, modern attachment theorists argue for a transactional, multicontextual approach. 5, 6 The aim of this longitudinal study is to investigate the effect of a set of factors from multiple levels of influence: infant temperament, infant regulatory behavior (coping), and maternal sensitivity on infant's attachment in a sample of infants born prematurely.
SAMPLE
The sample consisted of 48 Portuguese prematurely born infants (M gestational age at birth = 33.94; SD = 1.97; range: 31-36 weeks; M birth weight = 2.104 g.; SD = 0.495; range: 1.100-2.500 g.) and their mothers (M age = 27.98; SD = 5.69; range: 18 to 40 years). No infants had sensory or neuromotor disabilities or serious illnesses, and no parents had any known mental health or drug/alcohol addiction problems. Infants' age at each follow-up assessment was corrected for gestational age at delivery.
PROCEDURE

Infant Temperament
When infants were 1 and 3 months old, mothers described their infants' temperament using the Escala de Temperamento do Bebé. 7 This scale is statistically explained by a single factor and highly correlated with other parental ratings of infants' difficulty. Mothers rated infants' behavior (e.g., "My child calms down") on a 7-point Likert scale (1 = very easy, 7 = very difficult).
Infant Regulatory Behavior
At 3 months, infants' capacity to regulate stress was evaluated during Tronick's Face-to-Face Still-Face (FFSF) paradigm. 8 The infants' behavior was coded using the Infant Regulatory Scoring System (IRSS). 9 Following scoring, IRSS behaviors were grouped into three categories: positive expression, negative expression, and self-comfort.
Mother-Infant Play Interaction
At 9 months, mother-infant interactive behavior during free play was scored using the CARE-Index. 10 This scale assesses the mother's interactive behavior according to three qualifications (sensitive, controlling, and unresponsive), and the infant's interactive behavior according to four qualifications (cooperative, compulsive, difficult, and passive).
Attachment
At 12 months, the Strange Situation was administered and scored by trained and reliable coders. Infants were categorized as either secure, insecureavoidant, or insecure-resistant using Ainsworth et al. 11 guidelines.
RESULTS
Distribution of Attachment Classifications
A total of 16 (33.3%) infants were classified as securely attached, 17 (35.4%) as insecure-avoidant, and 15 (31.3%) as insecure-resistant.
Infant Temperament and Infant Attachment
Compared to mothers of secure infants, mothers of avoidant infants were more likely to describe their infants as difficult at both 1 month (H-KruskalWallis = 16.780; P < 0.001) and at 3 months of age (H-Kruskal-Wallis = 9.971; P = 0.002). Similarly, mothers of resistant infants were more likely than mothers of secure infants to rate their infants as difficult at both 1 month (H-Kruskal-Wallis = 16.924; P < 0.001) and 3 months of age (H-KruskalWallis = 18.446; P < 0.001).
Infant Temperament and Maternal Interactive Behavior
Mothers who rated their infants' temperament as more difficult at 1 and 3 months interacted with them in a less sensitive and more passive manner during free play at 9 months (TABLE 1) .
Infants' Regulatory Behavior and Attachment
Secure infants were more likely than avoidant infants (H-Kruskal-Wallis = 3.837; P = 0.05) or resistant infants (H-Kruskal-Wallis = 4.560; P = 0.033) to exhibit positive responses to their mother during the FFSF paradigm. Infants classified as avoidant used more self-comforting behaviors to regulate their stress during the Still-Face than secure infants (H-Kruskal-Wallis = 3.982; P = 0.05) or resistant infants (H-Kruskal-Wallis = 12.233; P < 0.001). Finally, negative expression was significantly higher in ambivalent-resistant infants compared to avoidant-attached infants (H-Kruskal-Wallis = 4.948; P = 0.026), and marginally higher than in secure infants (H-Kruskal-Wallis = 2.9783; P = 0.084).
Maternal Interactive Behavior during Free Play and Attachment
Compared to mothers of insecure infants, mothers of secure infants were more sensitive with their infant during free play (H-Kruskal-Wallis = 26.884; P < 0.001). In turn, mothers of avoidant infants were more controlling (H-Kruskal-Wallis = 15.804; P < 0.001) and mothers of resistant infants were more unresponsive than mothers of secure infants (H-Kruskal-Wallis = 22.961; P < 0.001).
DISCUSSION
A relatively low incidence of secure attachment (33.3%) was found in this sample. These results corroborate findings from prior Portuguese studies that also reported a lower incidence of securely attached infants, compared with American and other Western samples. 12 The results are also consistent with findings from other attachment studies with infants born prematurely at high medical risk. [1] [2] [3] In relation to coping and temperament, securely attached infants were more likely to be described by their mothers as less difficult and to exhibit more positive responses during the FFSF paradigm. Their mothers also were more sensitive in free play compared with insecure infants. Infants classified as insecure-avoidant were more likely to self-comfort during the FFSF paradigm and had mothers who were more controlling during free play. Insecure-resistant exhibited higher negative arousal during the FFSF paradigm and had mothers who were less responsive in free play. These findings are consistent with a transactional and multicontextual conceptual model of development rather than a single-factor causal model.
